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MEMORANDUM

SUBJECT:

UNITED STATES ENVIRONMENTAL PROTECTION: AGENCY

WASHINGTON . D.C. 20460

PtsT1Q:oas ANO TOXIC SuRSTAr.CLS

Use of historical data in determining the weight
of evidence from kidney tumor incidence in the
Glyphosate two-year feeding study ; and some
remarks on false positives

TO: Rote Engler, Chief

Scientific Mission Support Staff
TOX/HED /OPP (TS-769C)

FROM: Herbert Lacayo , Statistician
Scientific Mission Support Staff
TOX/HED /OPP (TS-769C)

Q 2.11 .1

THRU : Bertram Litt, Statistics Team Leader
Scientific Mission Support Staff
TOX/HED/OPP (TS-769C)

BACXGROUND

S(sc,/Its

The Gl, yphosate feeding _atudy ( EPA Reg .`#: 524-308 ; Caswell
#: 661A , Accession #: 251007-014) on Charles River CD-1 mice.
generated renal tubular adenomas in sale mice at the 5000 and
30000 ppm dose levels . The registrant (Monsanto ) claims that
such tumors are."unrelated to treatment .'- ( ref.t ). In support
of that they provide historical data from Bio/dynamics and two
other laboratories ( ref. 2).

With respect to historical data we note the large number and
variety of factors which influence the life history of rodents in
chronic studies. Hence , it is generally agreed that the most
relevant historical controls are experiments from the subject
laboratory studied within a 3 to 4 roar 'window'.(ref.3).

SUMMARY

The main purpose of this memo is to show one way historical
data may be used to evaluate the significance of,tumors in the
glyphosate feeding study. When these data are so used we can
conclude that'Glyphosate dosing has a statistically significant
effect (at the p - .006 level) in the production of kidney
tumors in male nice . The appropriate.procedure is outlined in
the next section entitled Use of Historical Data. The last
Section, Remarks on ?also Positives , addresses some comments
by Monsanto (Ref.1) on this.subject. That section outlines
some of the weaknesses in Monsanto's position.
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USE OF HISTORICAL DATA

The following information was derived from Reference-2.

Data Source*
p

(est.of tumor rate)
Sigma

( est.of standard deviation)

Bio/dynamics .00368 .00212

IRD Corp. .00437 .00109

Combined .00399 .00094

The value p - .00368 , derived from Bic /dynamics data is a reasonable-
choice to use as a historical control . The data are from the same
laboratory that performed the Glyphosate study and are within
the appropriate 3-4 year time *window* ( ref.3 ). Further, the-
standard deviation of the estimate is reasonably small.

We will now examine the Monsanto contention that the kidney
tumors are unrelated to treatment . ( i.e. Glyphosate has no. effect
on kidney tumors ). First, consider the tumor rate in the Gly-
phosate Study : 4/198 - . 0202 --- '

In contrast , ' Bio/dynamics has- the lower historical rate:

3/815 - . 00368

The relevant question is: What is the probability that the 198
CD-1 mice in the Glyphosate -study will produce by pure- chance
4 or more mice with kidney tumors ? Another way of stating this.
is - Now likely are we. to have a tumor rate of .0202 --- for
the Glyphosate study given that the historical rata is .00368?

Questions of this type may be answered from manipulation
of the relevant distribution which ,. in this case is the Binomial:

n
P(r out of n mice have tumors ) (r) prqn-r

Where : n - the # of male mice in the study

r - the # of male mice with kidney .tumors

p - .00368 , the historical probability that an individual
male mouse will develop kidney tumors.

q - 1 - p

*This does not include Hazleton Laboratories America, Inc. due
to the small RAW"I w :i2a n1e. * .4 I. ...a
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Using the above distribution and elementary but tedious
calculations, we generate the following table:

* of mice (Probability that r or more mice will have tumors
with .tumor in a study with 198 male mice

r a 0 1 .

1 .518177
2 .165711
3 .037443
4 .006481

This last, table indicates that based on a historical ' rate of
p= .00368 that the probability of seeing 3 or-more mice with
kidney tumors is about .037 ; and the probability of seeing 4
or more such mice ( i.e. seeing what in fact happened ) is about
.0064 . We note that even considering data from I.R.D., the p
value is about .01.

Under such circumstances a prudent person would reject
the Monsanto assumption that . Glyphosate. dosing has no effect
on kidney tumor production.. ;Another way of saying this: is
that if Glyphosate were tku-lyr unrelated to. kidney- productiaal
we would expect to see 4 or more- tumors in. less than I out
of 100 experiments of the type sponsored by- Monsanto .- Thus,
Glyphosate is suspect.

REMARKS ON FALSE POSITIVES

In ref. 1 Monsanto notes that "...if 20 types of lesions
were evaluated at a probability level of .05, the number
expected to-be positive would not b4 one in 20, but rather
the probability would be 64 in 100, an unacceptably high.
value ..." Monsanto is referring to the well-known fact
that by examining enough data it is 'likely that one will find
an excess of some tumor type by chance alone; thus generating
a false positive. N.

The Monsanto argument required the following assumptions:

1. A mouse may develop 20 distinct and independent
(in the statistical sense ) types of tumors.

2. The probability of each tumor type in a. typical
mouse is .05.

It follows from the above that:
P(a mouse has at least one tumor) = 1 -.9520

.6415
Hence in 100 mice one would on the average see 64 with tumors.

Monsanto proposes to avoid this 'problem" of false positives-by

REDACTED REDACTED



M

We disagree with -the Registrants position . First, even if
one did analyze the study at the.. 01 level as they suggest it
would still result ( using the same mathematics as before) in
seeing 18 mice out of 100 with tumors. And hence one still has
the problem of false positives from the registrant ' s viewpoint.
But this causes something worse from a regulatory viewpoint.
We have decreased the false positive rate ( i.e., the probability
of saying that a chemical causes tumors when * in fact it does not)
at the cost of increasing the false negative rate ( i.e., the
probability of saying that a chemical doesn't cause tumors when
in fact it does ). The Registrant wishes to avoid false positives
while those concerned with the public - health wish -to-avoid -false----
negatives . Hence , f.or this reason alone Monsanto ' s argument -is.
unacceptable.

We further disagree as follows:

1. The two assumptions needed to support the Monsanto
argument are themselves in need of support ( especially
the requirement for statistical independence).

2. False positive resultsr•- are less likely to occur,.with
rare tumors tref. 5 ) And the tumors in question are
rare.,

Viewpoint is a key issue : Our viewpoint is one of protecting
the public health when we see suspicious data. it is not our
job to protect registrants from false *positi ves. We sympatbyze
with the Registrants problem; -but they will have to demonstrate,
that this positive result is false.

Finally, we mention that none of the tumors occurred in the
control or low dose groups . Instead there was one at 5000 ppm
and 3 at the 30000 ppm dose level. This together with the
previous comments make it likely that there is a dose-tumor
relationship for Glyphosate. •

t.
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